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(57)Abstract: .^.^.'^ 
PROBLEM TO BE SOLVED: To restrain worsening of fuel 
consumption due to auxiliary equipment drive by providing a vehicle 
information collecting means which collects information about the 
operating condition of the vehicle on which it is mounted, such as a 
navigation system, and controlling auxiliary equipment drive according 
to the vehicle information collected and the fuel consumption 
information set by a fuel consumption information determining means. 



ENGINE 



SOLUTION: Running environment information, obtainable from an on- 
road intervehicular communication receiving device 142 that receives 
running environment information such as the congested state of the 
road, weather, and signals at intersections, and from a navigation 
system 143, is input to an auxiliary equipment control part 142 that 
controls the drive of auxiliary equipment such as an alternator 122 
and an air conditioner. The auxiliary equipment control part 141 is 
made to read vehicle information such as the internal combustion 
engine speed, the amount of intake air, load, and throttle valve 
opening. Based on the information, a maximum increase that is 
maximum base shaft torque which can be increased without varying 
adaptability to auxiliary equipment drive is determined, the deviation 
of it from the required increase is calculated, the amount of energy 
that lacks is calculated, and auxiliary equipment outputs are 
controlled so that they are increased. 
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(54) AUXILIARY EQUIPMENT DRIVE CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain worsening of fuel 
consumption due to auxiliary equipment drive by providing a 
vehicle information collecting means which collects information 
about the operating condition of the vehicle on which it is 
mounted, such as a navigation system, and controlling auxiliary 
equipment drive according to the vehicle information collected 
and the fuel consumption information set by a fuel consumption 
information determining means. 

SOLUTION: Running environment information, obtainable from an 
on-road intervehicular communication receiving device 142 that 
receives running environment information such as the congested 
state of the road, weather, and signals at intersections, and from 
a navigation system 143, is input to an auxiliary equipment 
control part 142 that controls the drive of auxiliary equipment 
such as an alternator 122 and an air conditioner. The auxiliary 
equipment control part 141 is made to read vehicle information 
such as the internal combustion engine speed, the amount of 
intake air, load, and throttle valve opening. Based on the 
information, a maximum increase that is maximum base shaft 
torque which can be increased without varying adaptability to auxiliary equipment drive is determined, 
the deviation of it from the required increase is calculated, the amount of energy that lacks is 
calculated, and auxiliary equipment outputs are controlled so that they are increased. 
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* NOTICES * 




JPO €Uid MCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The auxiliary-machinery actuation control unit of the internal combustion engine possessing a self- 
vehicle information-gathering means collect the information about the operational status of a self-car, a rate 
information decision means of fuel consumption set up beforehand the information about the rate of fuel 
consumption corresponding to an intemal combustion engine's operational status, and the auxiliary-machinery 
actuation control means that control actuation of an intemal combustion engine*s auxiliary machinery based 
on the rate information of fuel consumption set up with the self- vehicle information collected by said self- 
vehicle information-gathering means, and said rate information decision means of fuel consumption. 
[Claim 2] The auxiliary machinery actuation control unit of the intemal combustion engine possessing a 
transit environmental-information collection means to collect the information about the transit environment of 
a self-car, and the auxiliary machinery actuation control means which controls actuation of an intemal 
combustion engine's auxiliary machinery based on the transit environmental information collected by said 
transit environmental -information collection means, 

[Claim 3] The auxiliary-machinery actuation control unit of the intemal combustion engine possessing a 
transit environmental-information collection means collect the information about the transit environment of a 
self-car, a self-vehicle information-gathering means collect the information about the operational status of a 
self-car, and the auxiliary-machinery actuation control means that control actuation of an intemal combustion 
engine's auxiliary machinery based on the self- vehicle information collected by the transit environmental 
information collected by said transit environmental-information collection means, and said self-vehicle 
information-gathering means. 

[Claim 4] The auxiliary-machinery actuation control unit of an intemal combustion engine given in any 1 
term of claims 2 or 3 which are those by which said auxiliary-machinery actuation control means controls 
actuation of an intemal combustion engine's auxiliary machinery based on the maximum output and the 
transit load predicted with said prediction means including a prediction means predict the transit load 
consumed by an intemal combustion engine's maximum output and transit based on the transit environmental 
information collected by said transit environmental-information collection means. 

[Claim 5] It is the auxiliary machinery actuation control unit of the intemal combustion engine according to 
claim 4 which possesses fUrther a storage-of-energy means to supply actuation energy to auxiliary machinery 
when the energy which an intemal combustion engine generates is accumulated when specific operational 
status fewer than the specified quantity has fuel loading according [ an intemal combustion engine's 
operational status ] to auxiliary machinery actuation, and there is nothing to specific operational status. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the auxiliary machinery actuation control unit of the possible 
internal combustion engine of carrying out actuation control of the auxiliary machinery appropriately 
according to especially an internal combustion engine*s future operational status with respect to an internal 
combustion engine's auxiliary machinery actuation control unit. 
[0002] 

[Description of the Prior Art] Although a current automobile has many things possessing the so-called 
automatic gear (it is described as "AT" below.), the position of AT is controlled by the gear change control 
unit (it is described as "T/MC" below.) according to two or more kinds (for example, three kinds for the 
object for flat way transit, the object for climbs, and driving down slope) of shift: patterns expressed as a 
function of the vehicle speed and a throttle opening. 

[0003] And the equipment which detected the current transit location with car navigation equipment, and 
enabled selection of the quick optimal position by T/MC is also already proposed (refer to JP,6-272753,A 
official report). 
[0004] 

[Problem(s) to be Solved by the Invention] However, an internal combustion engine*s output is not only used 
for transit, but is used for the actuation of the so-called auxiliary machinery (an AC dynamo, the lubricating 
oil pump for power steering, an air conditioner, vacuum pump, etc.) which does not participate in transit of a 
car directly. Therefore, even if it chooses the optimal position of T/MC based on navigation information like 
the above-mentioned conventional technique, when big driving force is needed like [ at the time of climb 
transit ], for example, there is a possibility that fuel consumption may get worse depending on the actuation 
condition of auxiliary machinery. 

[0005] This invention is made in view of the above-mentioned technical problem, and it aims at offering the 
auxiliary machinery actuation control unit of the possible intemal combustion engine of improving an intemal 
combustion engine's fuel consumption by controlling actuation of auxiliary machinery using the intemal 
combustion engine operational status predicted based on the transit environmental information offered fi"om 
car navigation equipment etc. 
[0006] 

[Means for Solving the Problem] The auxiliary-machinery actuation control unit of the intemal combustion 
engine conceming claim 1 possesses a self- vehicle information-gathering means collect the information about 
the operational status of a self-car, a rate information decision means of fuel consumption set up beforehand 
the information about the rate of fuel consumption corresponding to an intemal combustion engine's 
operational status, and the auxiliary-machinery actuation control means that control actuation of an intemal 
combustion engine's auxiliary machinery based on the rate information of fuel consumption set up with the 
self- vehicle information collected by the self- vehicle information-gathering means, and said rate information 
decision means of fuel consumption. 

[0007] If it is in the above-mentioned equipment, actuation of auxiliary machinery is controlled based on self- 
vehicle information and the rate information of fuel consumption. The auxiliary machinery actuation control 
unit of the intemal combustion engine conceming claim 2 possesses a transit environmental-information 
collection means to collect the information about the transit environment of a self-car, and the auxiliary 
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machinery based on the transuenvironmental information collected by the transit environmental-information 
collection means. 

[0008] If it is in the above-mentioned control unit, actuation of auxiliary machinery is controlled based on the 
collected transit environmental information. The auxiliary-machinery actuation control unit of the intemal 
combustion engine concerning claim 3 possesses a transit environmental-information collection means collect 
the information about the transit environment of a self-car, a self- vehicle information-gathering means collect 
the information about the operational status of a self-car, and the auxiliary-machinery actuation control means 
that control actuation of an intemal combustion engine's auxiliary machinery based on the self-vehicle 
information collected by the transit environmental information and the self-vehicle information-gathering 
means collected by the transit environmental-information collection means. 

[0009] If it is in the above-mentioned control unit, actuation of auxiliary machinery is controlled based on 
transit environmental information and self- vehicle information. The auxiliary-machinery actuation control 
unit of the intemal combustion engine concerning claim 4 controls actuation of an intemal combustion 
engine's auxiliary machinery based on the maximum output and the transit load which were predicted with the 
prediction means including a prediction means to by_which an auxiliary machinery actuation control means 
predicts the transit load consumed by an intemal combustion engine's maximum output and transit based on 
the transit environmental information collected by the transit environmental-information collection means. 
[0010] If it is in the above-mentioned control unit, actuation of auxiliary machinery is controlled based on the 
maximum output and the transit load which were predicted based on transit environmental information. The 
auxiliary machinery actuation control unit of the intemal combustion engine concerning claim 5 possesses 
further a storage-of-energy means to supply actuation energy to auxiliary machinery, when the energy which 
an intemal combustion engine generates when specific operational status fewer than the specified quantity has 
fuel loading according [ an intemal combustion engine's operational status ] to auxiliary machinery actuation 
is accumulated and there is nothing to specific operational status. 

[001 1] If it is in the above-mentioned control unit, when it is in specific operational status, while driving 
auxiliary machinery, energy is accumulated in preparation for the time of not being specific operational 
status. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the conceptual diagram possessing the auxiliary machinery 
actuation control unit of the intemal combustion engine concerning this invention of an automobile. The 
driving force generated with the intemal combustion engine 1 1 1 is transmitted to driving wheels 1 14 and 115 
through ATI 12 and a differential gear 113. 

[0013] The driving force generated with the intemal combustion engine 1 1 1 is transmitted to the air 
conditioner pulley 131 directly linked with the revolving shaft of the AC-dynamo pulley 121 directly linked 
with the revolving shaft of AC dynamo 122 through a belt 117 again from a crankshaft pulley 116, and a 
compressor 132. The AC-dynamo pulley 121 is directly linked with AC dynamo 122, it is rectified and the 
alternating current power generated with AC dynamo 122 is accumulated in a dc-battery 123. In addition, the 
electric energy generated with AC dynamo 122 is controlled by adjusting the field current of AC dynamo 122 
with the field current control unit 124. 

[0014] It is possible to change the compression capacity of a compressor 132 continuously by the 
compressor's 132 possessing the so-called cam plate (following A/CSP) of common knowledge, controlling 
the include angle of the cam plate by which revolution actuation is carried out with an intemal combustion 
engine, and changing the stroke of the piston of a compressor 132. It is liquefied in a condenser 133 and the 
refngereuit gas for air conditioners compressed by the compressor 132 is accumulated in an accumulator 134 
as a compression refrigerant. A compression refrigerant expands by the expansion valve 135, serves as a 
refrigerant gas, carries out endoergic with an evaporator 136, and returns to a compressor 132. 
[001 5] In addition, the auxiliary machinery driven with an intemal combustion engine output may be 
auxiliary machinery and corresponding accumulators, such as a lubricating oil pump for power steering, and a 
vacuum pump for brake boosters, besides an AC dynamo and an air conditioner. And actuation of auxiliary 
machinery, such as AC dynamo 122 and an air conditioner, is controlled by the auxiliary control section 141. 
That is, field current setting out to the field current control unit 124 and include-angle setting out of A/CSP 
are also performed by the auxiliary control section 141. 
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[0016] Moreover, the transMpHronmental information acquired from eiffli^ at least ] the between highway 
and vehicle conmiunication nSc receiving set 142 or the car-navigation system 143 is inputted into the 
auxiliary control section 141 . The between highway and vehicle communication link receiving set 142 
receives transit environmental information, such as existence of the automobile under access in a crossing, by 
the route which crosses at the delay situation of a route, the weather, a signal, the signal of the next crossing, 
and the next crossing by light, the electric wave, or the field. 

[0017] A car-navigation system 143 offers or predicts transit environmental information, such as a date, time 
of day, the mileage to the destination, a limiting speed, altitude, inclination, information (the existence of a 
signal, the class of route, distinction of precedence / not giving priority, existence of a stop) about the 
crossing through which it passes, right left turn, a movement area, and a route class, while recognizing the 
current position of the self- vehicle on the map memorized by CD-ROM etc. with the GPS Satellite. 
[0018] further ~ the auxiliary control section 141 - an internal combustion engine's operational status (for 
example, intemal combustion engine rotational speed — ) the operational status (for example, the amount of 
generations of electrical energy of an AC dynamo (electrical-potential-difference detection) — ) of auxiliary 
machinery, such as whenever [ inspired-air- volume, intemal combustion engine load, and throttle valve- 
opening ] The actuation conditions (brake operating state, power-steering operating state, etc.) of cars, such as 
compression capacity (condition detection of an air conditioner) of a compressor, a charge of a dc-battery, 
and an accumulated dose of the compression refrigerant in an accumulator, T/MC (it does not illustrate.) Self- 
vehicle information, such as AT gear ratio set up, is also read. 

[0019] The concept of this invention is explained in advance of explanation of an operation gestalt here. 
Drawing 2 is a rate map of fuel consumption per unit addition output at the time of adding the auxiliary 
machinery power of a constant rate to the intemal combustion engine under steady operation, and the base 
output torque of the intemal combustion engine output torque is taken along an axis of ordinate, and it takes 
an intemal combustion engine rotational frequency along an axis of abscissa. And the contour line of a 
continuous line expresses the rate of intemal combustion engine fuel consumption divided for every specified 
quantity, and the rate of intemal combustion engine fuel consumption improves toward the direction of an 
arrow head X. 

[0020] Moreover, a broken line is a borderline of the field of the rate of auxiliary machinery actuation fuel 
consumption divided for every specified quantity, the rate of auxiliary machinery actuation fuel consumption 
is so low that a field number is small, namely, it is shown that it is a field suitable for auxiliary machinery 
actuation. Furthermore, although an engine brake field is a field 1, i.e., the field which suits auxiliary 
machinery actuation most, it is subdivided by further 4 fields and a goodness of fit becomes high at the order 
of4->3->2->l. 

[0021] Moreover, "80 km/h stationary" shows the operating point when a "40 km/h 3rd stationary" carries out 
the operating point at the time of carrying out stationary transit of the flat ground by 80 km/h by the top gear 
by the third gear and carries out stationary transit of the flat ground by 40 km/h again among drawin g 2 . 
Generally the addition of auxiliary machinery driving force becomes possible by maintaining a rotational 
frequency uniformly and increasing brake-horsepower torque. 

[0022] Drawing 3 is drawing cut in the straight line parallel to an axis of ordinate by three places of drawing 
[ in which showing the rate of auxiliary machinery actuation fiiel consumption per unit addition output at the 
time of adding the auxiliary machinery power of a constant rate, maintaining a rotational frequency 
uniformly ], i.e., low rotational frequency of drawing 2 , number of middle turns, and high rotational 
frequency **, and the base output torque of the intemal combustion engine before an auxiliary machinery 
power addition is taken along an axis of abscissa, and it takes the rate of fuel consumption along an axis of 
ordinate. In addition, a parameter is an intemal combustion engine rotational frequency. 
[0023] this graph to the base output torque — **** — when small, the rate of auxiliary machinery actuation 
fuel consumption falls with the increment in the base output torque, when the base output torque is into 
smallness, the rate of auxiliary machinery actuation fuel consumption is saturated with a low value, and when 
the base output torque is large, he can understand that there is an inclination for the rate of auxiliary 
machinery actuation fuel consumption to rise with the increment in the base output torque. 
[0024] Drawing 4 is the explanatory view of the technical problem of this invention [ intemal combustion 
engine ] under operation in a low engine speed, an axis of abscissa expresses the base output torque, and the 
axis of ordinate expresses the rate of auxiliary machinery actuation fuel consumption. Moreover, when as for 
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(**) the base output torque and (**) has the base output torque in a^Boration value, (Ha) expresses the 
time when the base output torque is high. Here, for example, the base output torque changes the inside (T3) of 
low (Tl) -> high (T2) ->, and when the base output torque is high (T2), the situation which must turn on a 
light is assumed. 

[0025] That is, if a light is turned on when the base output torque is high (T2), in order to provide the AC- 
dynamo load which increases by light burning, only deltaT will increase the base output torque. Turn on a 
light, charging a dc-battery by operational status with the low rate of fuel consumption without grasping a 
current operation situation (rate of fuel consumption corresponding to an internal combustion engine's 
operational status) like before, or Or when performing auxiliary machinery actuation control, without using 
navigation information etc. in order to have to tum on a light, being unable to predict a future run state but 
performing charge of a dc-battery — the base output torque ~ T2 from — T2+deltaT — increasing ~ the rate of 
auxiliary machinery actuation fiiel consumption — deltaF2 It increases and cannot avoid that the rate of 
auxiliary machinery actuation fuel consumption gets worse. 

[0026] On the other hand, if the present operation situation can be grasped, aggravation of fuel consxmiption 
can be controlled by controlling actuation of the auxiliary machinery under high base output-torque operation. 
Moreover, if future operational status can be predicted based on navigation information etc. For example, it 
also becomes possible to grasp that the base output torque will be in the operational status which is inside 
(T3) after high base output- torque operation. Since a dc-battery can be charged without not charging a dc- 
battery during high base output- torque operation, but worsening the rate of auxiliary machinery actuation fuel 
consumption at the time of inside base output-torque operation of after that, it becomes possible to control 
aggravation of the rate of auxiliary machinery actuation fuel consumption under high base output-torque 
operation. 

[0027] since it is also possible that low base output-torque operational status furthermore also exists before 
high base output-torque operation using navigation information etc. and to predict ~ Tl with the low base 
output torque it is ~ only deltaT sometimes increasing the base output torque and not only accumulating 
power required for light burning in a dc-battery beforehand but the rate of auxiliary machinery actuation fuel 
consumption — deltaPl only ~ improving also becomes possible. 

[0028] Drawin g 5 is the flow chart of the auxiliary machinery control routine performed during the car transit 
performed by the auxiliary machinery control section 141, and it incorporates self-vehicle information in step 
51 in transit environmental information in step 50 continuously from the between highway and vehicle 
communication link receiving set 142 and a car-navigation system 143. Furthermore, when operating the 
target auxiliary machinery in step 52, the need [ of being the augend of the base output torque which will 
increase (for example, when a light is turned on and cooling capacity is increased) ] augend P is incorporated. 
Auxiliary machinery actuation processing later mentioned in step 53 is performed, the allowance command of 
the target auxiliary machinery of operation is outputted in step 54, and this routine is ended. 
[0029] D rawin g 6 is the detail flowchart of the auxiliary machinery actuation processing performed at step 
53, and determines the index i with which the field of the auxiliary machinery actuation goodness of fit of the 
present operational status is expressed using the rate map of fuel consumption shown in transit environmental 
information, self-vehicle information, and drawing 2 in step 53a. And maximum augend M (i) which is the 
greatest base output torque which can increase without changing the field of an auxiliary machinery actuation 
goodness of fit is determined, without changing an auxiliary machinery actuation goodness of fit in step 53b. 
[0030] In step 53c, the deflection D of the need augend P and maximum augend M (i) is computed, and it 
judges whether deflection D is negative in step 53d. When an affirmation judging is carried out in step 53d 
(i.e., when deflection D is negative), this processing is ended directly. Conversely, the amount F of lack 
energy is computed by progressing to step 53e, when a negative judging is carried out by step 53d, and 
subtracting the amount S of stored energies accumulated in the energy storage device (a dc-battery 123, 
accumulator 134 grade) from deflection D. 

[0031] It judges whether whether the amount F of lack energy being negative and deflection D can be covered 
with step 53f by stored energy. When a negative judging is carried out by step 53f (i.e., when deflection D 
can be covered with stored energy), this processing is ended directly. When an affirmation judging is carried 
out by step 53f (i.e., when deflection D cannot be covered with stored energy S), it progresses to step 53g. 
[0032] After carrying out buildup control of the auxiliary machinery output in step 53g, the index i with 
which the field of an auxiliary machinery actuation goodness of fit is expressed in step 53h is incremented. 
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namely, the field of an auxi^|p machinery actuation goodness of fit is ex|BEed, and it returns to step 532. 
DrawingJZ is the explanatory view of the example of the auxiliary control of this invention. 

(1) the internal combustion engine rotational firequency prolonged from the operating point A of "80 km/h 
stationary" of a field 1 in the direction which increases the base output torque from the point A — the segment 
AB to the point B that a fixed straight line, i.e., a straight line parallel to the axis of ordinate prolonged in the 
upper part, intersects the borderline of a field 1 and a field 2 is set to allowance augend deltaL (refer to a of 
drawi ng 7 ). 

(2) Output augend deltaP when driving auxiliary machinery similarly is expressed with Segment AC. 

(3) When output augend deltaP is larger than allowance augend deltaL, Segment AC is longer than Segment 
AB and the energy accumulated dose of an energy storage device (a dc-battery 123, accumulator 134 grade) 
is below the specified quantity, expand operation of an internal combustion engine to a field 2, and provide 
output augend deltaP (refer to b of drawing 7 ). 

(4) Carry out the sequential escape of the field and go until required auxiliary machinery driving force is 
obtained henceforth. 

[0033] When controlling the amount of generations of electrical energy of AC dynamo 122 using the 
auxiliary control routine of the above 1st, the amount S of stored energies can presume by judging whether 
the terminal voltage V of a dc-battery 123 is more than the discharge termination electrical potential 
difference Vth. Moreover, auxiliary machinery output buildup control is attained by outputting the increment 
command in field current to the field current control unit 124. 

[0034] When controlling the cooling capacity by the air conditioner, the amount S of stored energies can be 
presumed by measuring the liquid level L of an accumulator 134. Moreover, allowance of auxiliary 
machinery output buildup is attained by increasing the setting-out include angle of A/CPS. 
[0035] in addition, control of an AC dynamo or an air conditioner ~ setting ~ as self- vehicle information — 
an intemal combustion engine's operational status (an inhalation air content -) The OAT detected by the 
sensor carried not only in intemal combustion engine rotational speed and a throttle opening but in a car. It 
becomes possible more to control actuation of auxiliary machinery to a precision by reflecting atmospheric 
pressure or the study result of the well-known study equipment which learns an operator's peculiarities (the 
actuation stage of a change gear, the actuation stage of an accelerator pedal, difference of a limiting speed and 
a actual travel speed, etc.). 

[0036] Although it becomes possible to improve fiiel consumption by controlling auxiliary machinery based 
on current transit environmental information and self-vehicle information if it is in the above-mentioned 
example, the run state after this time is predicted based on the information acquired from a between highway 
and vehicle communication link receiving set or a car-navigation system, and auxiliary machinery actuation is 
not controlled positively. The 2nd example aims at performing auxiliary control to accuracy fiirther to use the 
transit environmental information predicted for the purpose of solving the above-mentioned technical 
problem by the between highway and vehicle communication link receiving set 142 or the car-navigation 
system 143. 

[0037] Namely, transit environmental information acquired from the between highway and vehicle 
communication link receiving set 142 or the car-navigation system 143 (for example, information including 
the shortest path, a delay situation, the condition of a slope, etc.) It mentions later for details. The control 
schedule of auxiliary machinery is drawn up based on the travel speed and transit load which were created. 
Drawing 8 is the flow chart of an auxiliary control prediction routine, and it incorporates self- vehicle 
information in step 81 in transit environmental information in step 80 continuously from the between 
highway and vehicle communication link receiving set 142 and a car-navigation system 143. 
[0038] It is initial value about the index j showing the transit section at the time of dividing a transit way vintil 
transit is completed from transit initiation of a car into two or more sections in step 82. "1 " It sets up. Output- 
torque L required for transit [ in / on step 83 and / the transit section j ] (j), Need [ of being the increasing 
output torque required in order to operate auxiliary machinery ] augend P Q), and auxiliary machinery 
actuation goodness of fit index I (j) showing the adaptation degree of auxiliary machinery actuation explained 
by drawing 2 are predicted based on transit environmental information and self- vehicle information. Next, 
output-torque L (j) predicted in step 84, need augend P (j), and auxiliary machinery actuation goodness of fit 
index I (j) are memorized. 

[0039] It judges whether the index j with which the transit section is expressed in step 85 reached Maximum 
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J, i.e., was the prediction 11 the transit sections completed?, and if IWigative judging is carried out, it 

will progress to step 86, the transit section index j will be incremented, and it will return to step 83. It is the 
transit section index js used by auxiliary control prediction processing in order to perform auxiliary control 
prediction about all the transit sections in step 87 using auxiliary control prediction processing when an 
affirmation judging is carried out at step 85 (i.e., when the prediction about all the transit sections is 
completed). Initial value "1" It sets up, auxiliary control prediction processing is performed at step 88, and 
this routine is ended. 

[0040] Drawing 9 is the detail flowchart of the auxiliary control prediction processing performed at step 88, 
and determines the maximum augend M (js) which is the maximum output torque which can increase 
maintaining the auxiliary machinery actuation goodness of fit index I (js) by step 88a with reference to the 
rate map of fuel consumption shown in drawing 2 . It judges whether in step 88b, the maximum augend M 
(js) is already memorized in memory, and when an affirmation judging is carried out (i.e., when the 
maximum augend M (js) is already memorized in memory), the maximum augend M (js) is updated by step 
88c, and it progresses to step 88e. 

[0041] Conversely, when a negative judging is carried out by step 88b (i.e., when the maximum augend M 
(js) is not memorized in memory), the maximum augend M (js) is newly memorized by step 88d, and it 
progresses to step 88e. It asks for the deflection D (js) of the need augend P (js) and the maximimi augend M 
(js) by step 88e, and judges whether deflection D (js) is negative in step 88f. 

[0042] When an affirmation judging is carried out by step 88f (i.e., when deflection D (js) is negative), it is 
the transit section js at step 88g. Deflection D (js) is set up as an energy accumulated dose S (js) which can be 
set, and it progresses to step 88i. Conversely, when a negative judging is carried out by step 88f (i.e., when 
deflection D (js) is forward), it is the transit section js at step 88h. Energy accumulated dose S which can be 

set (js) "0" It sets up and progresses to step 88i. 

[0043] In step 88i, a degree type determines the addition energy accumulated dose TS which is the integrated 
value of the addition maximum augend TM which is the integrated value of the addition need augend TP 
which is the integrated value of the need augend P after transit initiation (js), and the maximum augend M 
after transit initiation (js), and the energy accximulated dose S after transit initiation (js). 
TP<-TP+P (js) 
TM<-TM+M (js) 
TS<-TS4-S (js) 

It sets to step 88k and is the transit section index js. When it judges whether Maximum J was reached, i.e., 
was auxiliary control prediction completed about all the transit sections?, and a negative judging is carried 
out, it is the transit section index js at step 88k. It increments and returns to step 88a. 

[0044] when an affirmation judging is carried out in step 88j, it progresses to step 88m ~ 'TM+TS-TP>0" it 
is — it judges whether it is larger than the integrated value of the auxiliary machinery actuation energy for 
which the integrated value of the auxiliary machinery actuation energy which can supply namely, an intemal 
combustion engine, and an energy storage device is needed. And this processing is ended when an affirmation 
judging is carried out by step 88m (i.e., when the auxiliary machinery actuation energy for which an intemal 
combustion engine and an energy storage device are needed can be supplied). 

[0045] Conversely, when a negative judging is carried out by step 88m (i.e., when the auxiliary machinery 
actuation energy for which an intemal combustion engine and an energy storage device are needed cannot be 
supplied), it progresses to step 88n, and the minimum auxiliary machinery actuation goodness of fit index I 
(js) is incremented, and it returns to step 88a. namely, - step 88n - the minimum value of for example, the 
auxiliary machinery actuation goodness of fit index I Gs) (1 <=js <=J) "1" it is ~ if - "1" it is - all the 
auxiliary machinery actuation goodness of fit indexes I (js) "2" It is replaced, as a result, an auxiliary 
machinery driver zone is expanded, and re-prediction is performed. 

[0046] Drawing 10 is the flow chart of the auxiliary control running routine for performing auxiliary control 
based on prediction, and reads the mileage T after performing prediction at step 100 fi-om a trip recorder. It is 
initial value about the transit section in deck j at step 101. "1" It sets up and the transit section current at steps 
102 and 103 is determined. 

[0047] That is, it is step 102 and is T(j-1) <=T<=T (j). 

It judges whether it comes out, and when a negative judging is carried out, the transit section in deck k is 
incremented at step 103, and it retums to step 102. When an affirmation judging is carried out at step 102, it 
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progresses to step 104, and^^ut-torque L (j), need augend P (j), and mSWum augend M (j) are read from 
the memory of the auxiliary control section 141, and the output of auxiliary machinery is increased to P (j), 
and it controls so that an internal combustion engine's output torque increases to {L(j)+M Q)} (namely, 
maximum output). 

[0048] a run state - prediction - actually - ** - if in agreement, a problem will not be generated in the 
above processing, but when a actual run state separates from prediction by sudden delay etc., in order to 
perform re-prediction, the following processings are performed ftirther. That is, the actual auxiliary 
machinery actuation energy Pact is incorporated by detecting the conditions (for example, the operational 
status of an air conditioner, the actuation condition of an AC dynamo, etc.) of auxiliary machinery at step 
105, and it is the actual auxiliary machinery actuation energy Pact at step 106. It judges whether it is below 
the predetermined value epsilon as which the absolute value of a difference with need augend P (j) was 
determined beforehand. 

[0049] the time of an affirmation judging being carried out at step 106 ~ actually - ** - the difference with 
prediction ends this routine noting that it is tolerance. Conversely, a run state actual when a negative judging 
is carried out at step 106 is the transit section in deck js which progresses to step 107 as thing shifted from 
prediction, and is used by auxiliary control re-prediction processing. Initial value is set as j. 
[0050] And auxiliary control re-prediction processing is performed about the transit section after the transit 
section j when a actual run state began to shift from prediction at step 108. In addition, the content of re- 
prediction processing is the same as that of the auxiliary control prediction processing shown in drawing 9 . 
Drawing 1 1 is an example of the actuation schedule of AC dynamo 123 determined based on the predicted 
run state. In addition, the transit load and intemal combustion engine load in drawing become so large that a 
numeric value is large. 

[0051] That is, the 1st day, after running the suburbs, it runs a highway, it runs an urban area and will arrive 
at the destination. Furthermore, delay is predicted in the highway and the urban area. From this result, a 
transit load is set in a suburb. "2", On a highway "4", In a delay place "1" It is predicted. When the actuation 
schedule of an AC dynamo is stood based on this prediction, an intemal combustion engine load is each, 
charging dump power at a dc-battery 124, and using [ an exciting current is reduced, for example in the 
suburbs, and aim at actual-condition maintenance of a charge, / on a highway, enlarge an exciting current, ] 
the exciting current of an AC dynamo as reduction or zero in a delay place. "1" It becomes the schedule 
which controls aggravation of fiiel consumption as a schedule which consumes the power accimiulated in the 
dc-battery 124 so that it might become. 

[0052] The 2nd day, after running an urban area, it runs a highway and the suburbs and will arrive at the 
destination. In addition, delay is not predicted. From this result, a transit load is set to the street. "2", On a 
highway "4", In the suburbs "3" It is predicted. If the actuation schedule of an AC dynamo is stood based on 
this prediction, an intemal combustion engine load is reduced using the power charged by the dc-battery 124 
in the street on the previous day, an exciting current will be enlarged and dump power will be charged on a 
highway at a dc-battery 124. 

[0053] Since a dc-battery 124 serves as a fiiU charge during highway transit, an exciting current is reduced, 
only power consumption is generated and it becomes the schedule which consumes the power accumulated in 
the dc-battery 124 by making the exciting current of an AC dynamo into reduction or zero in the suburbs. It 
becomes possible to improve fiiel consumption by controlling field current by the field current control unit 
124 based on this schedule determined beforehand. 

[0054] Dra wing 12 is an example of the actuation schedule of the air conditioner determined based on the 
predicted run state. That is, after running a flat way at the 1st day, climb driving down slope is repeated, and 
it runs a flat way, and arrives at the destination. From this result, A/CSP is set as the mid-position on a flat 
way, and only an initial complement is driven. Moreover, since the transit load is comparatively small in the 
small climb or the driving down slope of a skew ratio, A/CSP is set as the maximum include angle, a 
liquefaction refiigerant is stored in an accumulator 135, and since the transit load is comparatively large in the 
large climb of a skew ratio, an air conditioner is controlled according to the schedule which sets A/CSP as the 
minimum include angle and is considered as idle operation. 

[0055] The 2nd day, after running a flat way, a steep climb is performed, driving-down-slope transit long 
after that is carried out, and, finally it runs a flat way, and will arrive at the destination. On a flat way, a 
liquefaction refiigerant is accumulated in preparation for a steep climb, and the liquefaction refiigerant which 
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did not drive an air conditi( 



►ut was accumulated airconditions in a st< 




limb. To driving-down-slope 



transit, after performing are recording of a liquefaction refrigerant positively and being accumulated to the 
limit, the include angle of A/CSP is made small and required cooling is performed. And to the last flat way 
transit, the liquefaction refrigerant accumulated in the accumulator 134 airconditions. 
[0056] According to the 2nd example, it becomes possible above to draw up the operation schedule of 
auxiliary machinery based on the transit load and internal combustion engine load which were predicted, to 
get down to operating auxiliary machinery according to this schedule, and to improve fuel consumption. In 
addition, when a schedule and gap occur after actual transit, it is also possible to draw up an auxiliary 
machinery operation schedule again at the event. 

[0057] Furthermore in consideration of the amount of stored energies in a dc-battery 123 or an accumulator 
135, an intemal combustion engine may be operating in the low field of the adaptation degree of auxiliary 
machinery actuation, or it may dare to be made to perform auxiliary machinery actuation. For example, when 
it is predicted that the light load transit which is the low field of the adaptation degree of auxiliary machinery 
actuation continues for 10 minutes, it is also possible to draw up an auxiliary machinery actuation schedule so 
that a fuel consumption improvement may be aimed at by consuming the energy which drove auxiliary 
machinery in 5 minutes in the first half, accumulated energy, and was accumulated by not performing 
auxiliary machinery actuation for 5 minutes in the second half, 

[0058] In addition, in the two above-mentioned examples, although transit environmental information is 
acquired from a between highway and vehicle communication link receiving set or a car-navigation system, it 
is good also as inputting transit information by the manual from input units, such as a keyboard and a remote 
controller. For example, it is also possible to input transit information in a format of a number (section 
number of a route) / mileage / anticipation vehicle speed / altitude change. 

[0059] Although the auxiliary machinery actuation control unit of the intemal combustion engine concerning 
this invention can be applied to the automobile of all classes, if it applies to the large automobile of electric 
load like the automobile carrying many especially electronic autoparts, or an EHC (erection RIKARI 
HITEDDO catalyst) loading vehicle, while being able to decrease the total amount of an intemal combustion 
engine load, an intemal combustion engine's fuel consumption improvement effect is large. 
[0060] Although the rate map of fuel consumption (rate information of fuel consumption) shown in drawin g 2 
in the above-mentioned example was set up as an intemal combustion engine engine speed and a function of 
the base output torque, the map which was not limited to this, for example, was set up as functions, such as 
intemal combustion engine's class, an intemal combustion engine load, an inhalation air content, and torque, 
may be used. Moreover, although the field is divided for every specified quantity of the rate of fuel 
consumption, this field may be subdivided further. 

[0061] Furthermore, it may have two or more rate maps of a fuel for every service condition of an intemal 

combustion engine, and a map may be switched according to a service condition. 

[0062] 

[Effect of the Invention] According to the auxiliary machinery actuation control unit of the intemal 
combustion engine concerning claim 1, it becomes possible by controlling actuation of auxiliary machinery 
based on self-vehicle information and the rate information of fuel consumption to control aggravation of the 
rate of fiiel consumption by auxiliary machinery actuation. According to the auxiliary machinery actuation 
control device of the intemal combustion engine concerning claim 2, it becomes possible to control 
aggravation of the rate of fuel consumption by auxiliary machinery actuation by controlling actuation of 
auxiliary machinery based on the transit environmental information acquired from a between highway and 
vehicle communication link receiving set or a car-navigation system. 

[0063] According to the auxiliary machinery actuation control unit of the intemal combustion engine 
concerning claim 3, it becomes possible to control further aggravation of the rate of ftiel consumption by 
auxiliary machinery actuation by also considering the self-vehicle information further detected by the self- 
vehicle information detection means, and controlling actuation of auxiliary machinery. According to the 
auxiliary machinery actuation control unit of the intemal combustion engine concerning claim 4, it becomes 
possible to control aggravation of the rate of fiiel consumption by the auxiliary machinery actuation during a 
transit period by controlling actuation of auxiliary machinery by the maximum output and the transit load 
which were predicted based on transit environmental information and self- vehicle information. 
[0064] According to the auxiliary machinery actuation control unit of the intemal combustion engine 
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concerning claim 5, when a^j^emal combustion engine has allowances, iHlitemal combustion engine 
output is accumulated in a storage-of-energy means, and in being hard-pressed, it becomes possible to 
improve fuel consumption by driving auxiliary machinery by the energy accumulated in the storage-of-energy 
means. 



[Translation done.] 
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* NOTICES * 



•7P0 and NCI PI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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